Mid-Nineteenth-Century Occupational Medicine Though the association between work and health was recognized by factory reformers from the beginning of the nineteenth century, the development of occupational medicine was somewhat sporadic.6 Nineteenth-century factory legislation was introduced to address employers' responsibilities towards three classes of workers: children, young workers and women.7 Their predicament was the result of long working hours, lack of education and general insanitary working conditions, and it was to these issues that factory reformers devoted their attention. The concerns of present-day occupational health specialists, that is exposure to industrial hazards such as dust and toxins, were often of secondary importance; from a twentieth-century perspective occupational medicine remained "stillborn in the age of sanitary reform".8 The contribution of doctors to debates on work and health was often overshadowed by other interests. As Robert Gray suggests, the introduction of early factory legislation was mediated by powerful interest groups: operatives, employers, politicians and servants of the state.9 Some doctors contributed to one side or the other of the factory legislation debate (Thackrah in particular was a keen supporter of factory reform and was associated with the 10 hours movement in the 1830s),l1 but for the most part they remained advisers to the principal interest groups, rather than key players.'1
The legislation introduced did little to encourage doctors to investigate the causes of industrial ill-health. Though they were appointed as Certifying Surgeons from 1833 onwards, this was strictly to uphold the law on the age at which children could be employed.12 A few Certifying Surgeons were retained as factory doctors by larger employers, but they were usually attracted by the financial rewards rather than by the opportunity to specialize in the treatment of occupational diseases.'3 There was often strong competition for posts, particularly as they provided a potentially lucrative way of 5 Elliot Isaacson, The forgotten physician, Newcastle-under-Lyme, no date; V Hibbert, 'Dr John Thomas Arlidge 1822-99; with special reference to his life in the potteries', dissertation in part fulfilment of BA degree, University of Keele, 1975 extending private practices among factory owners.14 Many Certifying Surgeons held additional public appointments to bolster their income. The post of Certifying Surgeon did not, therefore, provide a basis from which a specialization in occupational diseases could easily be developed. Only a small number of local doctors who practised in industrial centres inquired into the causes of occupational diseases. Most notably two Sheffield doctors, G C Holland and J C Hall, investigated the incidence of respiratory disease among grinders in the 1850s.'5 Hence, as Gray concludes, mid-nineteenth-century occupational medicine lacked a "secure institutional base".'6
From the mid-nineteenth century onwards the most important contribution to the development of occupational medicine came from government-sponsored surveys. In 1860 John Simon, then Medical Officer at the Privy Council, appointed Edward Greenhow to conduct an inquiry into respiratory diseases in industrial centres.17
Greenhow carried out investigations in thirty-three industrial towns, covering branches of the textile, mining, earthenware, smelting, and instrument-making industries.18 The health of pottery workers featured prominently in these surveys, as they suffered one of the highest mortality rates from respiratory disease. Greenhow calculated that pottery workers in the two urban registration districts of the Potteries, Stoke and Wolstanton, had a far higher death rate from phthisis and other respiratory diseases than the local population as a whole.'9 Around one-third of men in both districts were employed in the pottery industry in 1851, yet between 1855 and 1859 potters accounted for half of all deaths in Stoke and 40 per cent in Wolstanton. Conversely miners, who accounted for 10 and 20 per cent of the adult population in Stoke and Wolstanton respectively, contributed only 8 and 13 per cent of respiratory deaths in each district.20 Greenhow concluded from his analysis that
In inquiring into the causes of excessive mortality from pulmonary diseases among the male inhabitants of these districts, the rest of the population may therefore be put out of the question, and attention be exclusively directed to the circumstances connected with the manufacture of earthenware.21
Simon drew on Greenhow's research to press for special legislation on the problems of over-crowding and poor ventilation in factories. He also commissioned further inquiries into trades using arsenic, phosphorus, lead and mercury. At the time of his arrival in Stoke the incidence of ill-health among potters, as illustrated by Greenhow's research, was the subject of both national and local concern. Arlidge's appointment at the North Staffordshire Infirmary gave him ample opportunity to study the influence of employment on health; many of the patients were pottery workers and the hospital was partly funded out of workers', or establishment, subscriptions, collected by the employer and paid to the Infirmary.35 In return, each employer received a number of tickets, based on the total subscription, which he could use to nominate employees for treatment. At the time that Arlidge joined the staff of the Infirmary, establishment subscriptions accounted for two-thirds of the hospital's income. 36 Arlidge complained that the hospital functioned mostly as a "medical relief club" for the workpeople, an arrangement he found "very inequitable" to both the Infirmary's medical staff and other practitioners in the area, who were deprived of income from better paid workers who would otherwise be treated as private patients.37
In 1862 potters' health became the subject of local debate when twenty-six leading manufacturers issued a petition supporting Shaftesbury's call for an inquiry into the employment of children and young persons not covered by existing factory legislation.38 After one year's residence in the Potteries, Arlidge was summoned to give evidence to the Commissioners appointed to investigate the possibility of extending the Factory Acts to the pottery industry. He had already formed a strong impression of the character of its residents:
The potters as a class, both men and women, but more especially the former, represent a degenerated population, both physically and morally. They are as a rule stunted in growth, ill-shaped, and frequently ill-formed in the chest; they become prematurely old, and are certainly short lived; they are phlegmatic and bloodless, and exhibit their debility of constitution by obstinate attacks of dyspepsia, and disorders of the liver and kidneys, and by rheumatism. But of all diseases they are especially prone to chest disease, to pneumonia, phthisis, bronchitis, and asthma or potter's consumption. 39 Arlidge continued that he was in favour of restricting the In addition to silica dust, potters who worked in the decorating and dipping shops were also exposed to lead compounds. As only a minority worked with these, the incidence of lead poisoning was lower than that for respiratory disease, but 
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The ACMO set itself two principal aims:
1) The observation and collection of facts tending to promote the advance of sanitary science, and the relief and prevention of disease incident to the various processes of manufacture.
2) The consolidation and improvement of our position in its relation to the Government and the public, and the promotion of the interests of the profession generally in all that relates to state medicine. 61 Arlidge had more success in directing the members of the Association to secure their own position, than in advancing medical knowledge of occupational diseases. The ACMO was most active during the mid-1870s when the future of certification was considered by the 1876 Royal Commission on Factories. Critics of medical certification claimed that doctors could be dispensed with if rules for the inspection of birth certificates were introduced instead.62 In defence of the existing system, Arlidge argued that removing the requirement for medical examination of children would "open the door to a multitude of abuses". Only a medical examination by a suitably qualified person at the factory, in Aiddition to the inspection of birth certificates, would ensure the physical well-being of children and reduce the opportunity for fraudulent employment of those who were under-aged or unfit.63 Arlidge also argued that rather than being abolished, the duties of Certifying Surgeons should be extended to include medical examinations of workers exposed to industrial hazards under a proposed scheme for factory medical officers. The tradition of British occupational medicine which Arlidge inherited from Simon and Farr was most closely related to public health medicine. Arlidge's title, The hygiene, diseases and mortality ofoccupations, reflected this tradition, but he was not just concerned with the hygiene of occupational diseases. In his preface, he stated that the main purpose of the book was to illustrate the extent to which all occupations must react upon a worker's "mental and corporeal condition".77 Following Thackrah, Arlidge's approach to occupational medicine was to examine the conditions of an occupation and to seek out every possible way in which it could affect health. The role of occupational medicine was then to disentangle those illnesses incidental to an occupation from accidental occurrences, so to aid doctors in the correct diagnosis of occupational diseases and to demonstrate the importance of occupational medicine in general medical practice. He strongly believed that it was essential for a medical man "to acquaint himself with the occupation of a patient", 71 Hibbert 87 Arlidge acknowledged that occupational fibroid diseases and phthisis developed in similar ways; it was extremely difficult to distinguish potters' silicosis from tubercular disease.
As an aid to diagnosis, he advised that the cough was harsher among patients with fibrosis and that their features resembled more those of an asthma sufferer, than those of a consumptive.88
In Hygiene Arlidge also contributed to the debate on the relationship between mining and health. There was considerable disagreement between doctors as to whether coal dust caused illness, because, according to the Registrar General's returns, miners had a relatively low occupational death rate.89 The collection and publication of occupational mortality returns reinforced the opinion that coal mining could be beneficial to health, and that the carbonaceous nature of the dust provided protection against respiratory diseases, particularly phthisis.90 However, the calculation of miners' mortality reflected two biases in occupational mortality rates. First, these were based on death certificates which recorded the last job held, leading to an underestimate of the number of deaths in industries such as mining with a high rate of job loss through invalidity.9' Second, selection for and during employment created a group of workers in better health than the general population and workers in less strenuous occupations.92 Arlidge was well aware of these problems; he pointed out that miners represented a particularly healthy group of people, who benefited from leading an active life and so escaped "the evils of sedentary work". They also had shorter working hours and, according to Arlidge 
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In addition to being a textbook for doctors, Arlidge stated that Hygiene could be utilized by workers to choose an occupation best suited to their physical and mental capacities.94 He was particularly critical of people who ignored the risks involved and chose employment in dangerous trades, encouraged by the higher wages on offer. He believed that these "feckless" workers were in fact less suited to such hazardous employment than others who were more diligent.
Health and Safety Legislation in the Pottery Industry Hygiene clearly reflected Arlidge's talents as a medical scientist and his ability to unravel the complex relationship between work and health. The book was initially a triumph and was reviewed favourably by the press throughout the country. The Times described it as: "a novel and important work dealing with a subject of great public as well as medical interest."95 For the British Medical Journal, Hygiene. was an important volume ... containing a large amount of highly valuable, if necessarily somewhat miscellaneous, information. By the conscientious labour which he has expended upon his task Dr Arlidge has earned the gratitude, not only of his medical brethren, but of legislators and others who are interested in the investigation of the many social and economic questions involved in the statutory regulation of workshops and hours of labour.96 Much of the interest that Hygiene generated was due to the popularity of its subject. It was published one year after the 1891 Factory Act, which had authorized the Home Secretary to introduce special rules for trades or processes scheduled as dangerous to life or limb.97 The Act marked the beginning of a campaign to reduce the incidence of occupational diseases such as lead, phosphorus and mercury poisoning, by extending legislation to introduce minimum requirements for working conditions and, where possible, to prohibit the use of dangerous substances such as lead. It was led by a number of prominent radicals (including Sir Charles Dilke), Women's Trade Unionists led by Gertrude Tuckwell (Dilke's niece by marriage) and members of the aristocracy, particularly Millicent Sutherland-Leveson-Gower, wife of the 4th Duke of Sutherland, whose husband owned a large part of the Potteries.98 Despite Arlidge's intention that Hygiene should aid doctors, it proved to be of greater value for these reformers. The Daily Chronicle, which supported factory reform, made this explicit in its review:
case for further reform in the industry was made by operative potters in their evidence to the Royal Commission on Labour.101
Though Arlidge was not a leading figure in this campaign, his work was used to promote its claims; for example, manufacturers of pottery leadless glazes sought his endorsement for their products.'02 However, Arlidge himself was not convinced of the need for further reform and believed that the reforms which he had campaigned for in the 1 860s and 1 870s were generally sufficient. His political views were those of an Evangelical Tory, as illustrated by his support for Shaftesbury's reforms on lunacy and factory conditions.103 Existing factory legislation was consistent with his paternalistic Tory views;104 the Factory Acts of 1864 and 1867 extended the principles of factory reform established in the 1840s, distinguishing between women and young workers who were protected by the legislation, and male workers who remained outside it, "free" to determine their own working conditions.105 Arlidge endorsed the view that factory legislation was not necessary for male workers; in his lectures to potters in 1887 he argued that there was no place for conflict over working conditions and called for joint action which would nullify the need for state interference:
Let employer and employed co-operate in every genuine effort to benefit labour, and then the artificial bulwarks of Acts of Parliament will be uncalled for, and artisans will escape that sapping of self-reliance and independence, the fruit of a mistaken confidence in the efficacy of minute educational and restrictive legislation.106 His views reflected the tradition of self-help characteristic of mid-Victorian society,107 well represented in the Potteries through both the formation of workers' self-help groups, particularly friendly societies, and paternalism among the region's larger employers.108 In particular, Arlidge argued that factory legislation could restrict individual freedom by reducing a worker's scope for self-improvement, and that, therefore, the Factory Acts should not be extended to reduce working hours or be too restrictive towards conditions of employment. In Hygiene, he asserted that:
... the Utopian ideas of some reformers could induce the State to act the part of a common parent to the industrial community, and assume to itself the duty of preserving all occupied people from the various ills threatened by their employment, and thereby relieve them [workers] from the duty of self-preservation, of choosing their own place and time of work, and of using their own common senses in avoiding evils they can themselves perceive and guard against.109 contribution, probably because Arlidge was too closely associated with the traditions of late-nineteenth-century occupational medicine which placed more emphasis on control of workers' exposure to hazards rather than on direct attempts to make the manufacturing process safer.142 By the early twentieth century this emphasis on sanitary reform was no longer appropriate. In particular, the introduction in 1906 of compensation for workers affected by industrial diseases highlighted the need for a hazard-free workplace, where any incidence of disease could be regarded as an accident, rather than as an integral outcome of employment.143
With the benefit of hindsight, it is all to easy to criticize the belief of nineteenth-century reformers that sanitary measures and co-operation between workers and employers were sufficient to control exposure to such dangerous substances as lead, phosphorus, mercury and silica dust.144 However, it is not appropriate to judge Arlidge on twentieth-century criteria and definitions of occupational medicine. He saw a future for occupational medicine very different from that which actually developed. He saw it, not as a discipline concerned mainly with controlling exposure in the workplace, but as an essential part of general practice. But the dominant model of general medical practice remained centred on the family and the home, and the relationship between ill-health and employment was mainly relegated to the narrower specialization of industrial toxicology. '45 However, Arlidge's contribution to occupational medicine was not ignored by all twentieth-century experts. Oliver, in particular, acknowledged the importance of his work, especially his testimony on occupational respiratory disease. In 1898 he wrote requesting an interview, but Arlidge was too ill to oblige.'46 Oliver replied that it would give him pleasure to act as his successor and to extend the knowledge and material Arlidge had already accumulated.147 Oliver's observations on occupational respiratory disease incorporated Arlidge's contribution to the debate over the role of dust. Writing in 1902 Oliver stated that: "The tendency of modern pathology is to look upon all pulmonary phthisis or consumption as tuberculous, but the fact remains that phthisis can be caused by dust."'148 This was exactly the position argued by Arlidge, and this insistence on the importance of dust remained his most significant contribution to British occupational medicine. Although confusion remained over the precise relationship between tuberculous bacilli and dust, at the beginning of the twentieth century the causal role of dust in 141 Thomas Legge, 'The Chadwick lecture on the medical science: the social history of occupational accelerating fibroid phthisis remained mostly unchallenged. This British view may be compared with that in the United States, where medical knowledge and practice were more heavily influenced by germ theory, leading to a denial of the role of dust in directly causing disease.149 Workers in the US had a difficult campaign to achieve medical recognition that silicosis was an occupational disease resulting from exposure to industrial dust. The importance of silica dust in the United States was identified by Frederick Hoffman, an insurance company statistician, who studied the mortality of workers exposed to it and whose findings were directly influenced by Arlidge's Hygiene.'50
Arlidge does not fit easily into a Whiggish history of progress in occupational medicine; he did not advocate further specialization, nor did he favour more legislation. His lasting contribution to the discipline was distinguished by diligent observation of potters' respiratory diseases which, along with Greenhow's investigations, established the role of dust and the importance of ventilation in factories. He was also one of the earliest advocates of a comprehensive system of medical surveillance in factories. However, to understand his contribution fully we need to see him as a paternalistic Tory, who sought to improve workers' ability to improve their own working conditions by giving them a thorough understanding of the possible health risks associated with their employment. Furthermore, he was a London physician who moved to a provincial town where he successfully established himself as an authority on local medical problems-despite hostility from local manufacturers and some of his medical colleagues-and prompted a number of local and national dignitaries and trade unionists to campaign for improved working conditions in the pottery industry and elsewhere.
